Tracking Quantum-Dot labeled neurotropic factors transport along primary neuronal axons in compartmental microfluidic chambers.
Neurons are highly polarized cells, with very long axons. Neurotrophic factors like the neuronal growth factor (NGF) are secreted from neuronal targets to promote neuron survival and proper function. These neurotrophic factors must undergo retrograde axonal transport towards the cell body, wherein they initiate signaling pathways important for neurons' various functions and overall health. This process of long-distance axonal signaling is conducted by the dynein motor protein, which transmits signaling endosomes of ligand-receptor complexes retrogradely along microtubule tracks. Here we describe step by step the use of polydimethylsiloxane (PDMS) compartmentalized microfluidic chambers for tracking axonal transport of trophic factors, with a focus on labeled NGF. We describe in detail how to fabricate the molds, assemble the PDMS platform, plate neurons and image, as well as analyze NGF transport along the axon. This method is useful for studying molecular communication mechanisms within the neuron's different compartments as well as between the neuron and its diverse microenvironments, both in health and under pathological conditions.